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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 




1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[The technical field to which invention belongs] this invention relates to the inorganic strengthening 
polyamide resin constituent which consists of the polyamide resin and the inorganic reinforcements 
other than a polycapramide resin and a polycapramide resin. In detail, the constituent of this invention is 
related with the inorganic strengthening polyamide resin constituent which is excellent in rigidity and 
intensity, and is excellent in mold-goods appearance (mirror-plane surface gloss, crimp side uniform- 
surface nature). It is especially suitable for automobile exterior parts or door mirror parts. 



[Description of the Prior Art] Generally, polyamide resin is excellent in a mechanical property, thermal 
resistance, shock resistance, and chemical resistance, and is widely used for autoparts, electrical 
machinery parts, electronic parts, home miscellaneous goods, etc. Rigidity, intensity, and thermal 
resistance of polyamide resin which added the inorganic reinforcement which makes a glass fiber 
representation especially improving sharply, and improving in proportion to an addition about rigidity ^ 
especially is known. However, if rpinforr.eirip.nts 1 ^iich^a glass fiber, are added in^argequantities with 
SO - 70 of the, weight for the purpose of ri gidit\Larail he improvement in onlhesEeng^ 



resin, mold-goods appearance (mirror-plane surface gloss, crimp side uniform-surfacenature, etc.) will 
fall to a degree very much, and goods value will be spoiled remarkably. Then, as a method of raising 
mold-goods appearance, adding a non-crystalline polymer to crystalline polyamide resin is proposed. 
(For example, a publication-number No. 140265 [ two to ] official report, JP,3-9952,A, JP,3-269056,A, 
JP,4-202358,A) 

[0003] However, by these methods, good mirror-plane surface gloss and crimp side uniform- surface 
gloss are not acquired. Moreover, the half-aromatic-polyamide resin (MXD-6) was high-filled up with 
Nylonj£6^^ although the method (for example, JP, 1-263 151, A) of 

raising intensity and rigidity was learned, when mold-goods appearance good even when it is necessary 
to raise the die temperature at the time of fabrication to the elevated temperature of no less than 135 
degrees C in this case or and raises to an elevated temperature was not acquired, it was. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, even if this invention adds reinforcements, such as a 
glass fiber, in large quantities with 50 % of the weight or more for the purpose of intensity and rigid 
improvement to polyamide resin, let it be a technical problem to satisfy intensity and rigidity 
simultaneously, without mold-goods appearance falling, and for the die temperature at the time of 
fabrication to make it offer of good mold goods attained below 100 degrees C. 
[0005] 

[Means for Solving the Problem] When the reference value which blends the polyamide resin and the 
inorganic reinforcements other than a polycapramide resin and a polycapramide resin by the specific 
ratio, and the inorganic strengthening polyamide resin after melting mixture satisfies the melt index 
value more than a certain constant value as a result of inquiring wholeheartedly, in order to solve the 
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above-mentioned technical problem, and has a thermal property is satisfied, this invention person etc. 
finds out that the above-mentioned purpose can be attained, and came to complete this invention. 
[0006] Namely, the crystalline polyamide resin to which this invention makes **(A) polycapramide 
resin a principal component, (B) It is a constituent containing the polyamide resin and (C) inorganic 
reinforcements other than (A). Melt flow indices (MFI) 0.05% [ of moisture regains of a constituent ] or 
less are 4.0g / 10 minutes or more. It measures with a differential scanning calorimeter (DSC), and 
temperature fall crystallization temperature (TC2) The polyamide resin constituent characterized by 
being <=185 degree C, (TC2) (C) inorganic reinforcement ** A glass fiber (C-l), a milled fiber (C-2), 
and/or a needlelike straw strike night, And (C-3) a polyamide resin constituent given [ containing the 
plate crystal / aforementioned ] in **, ** The polyamide resin constituent given [ aforementioned ] in ** 
given polyamide resin other than (B) and (A) is half-aromatic amorphous polyamide resin, ** The 
polyamide resin constituent given [ aforementioned ] in ** with which the compounding ratio of the (A) 
component and the (B) component is satisfied of 0.25<(B)/(A) <=1, the compounding ratio of** each 
component, and loadings are the polyamide resin constituents given [ aforementioned ] in ** which 
satisfies the following formula. 

It is 30 % of the weight <=(A)+(B) <=55 % of the weight 8 % of the weight <=(B) <=1 8 % of the 
weight 20 % of the weight <=(C-1) <=40 % of the weight 8 % of the weight <=(C-2) <=25 % of the 
weight 8 % of the weight <=(C-3) <=25 % of the weight 45 % of the weight <=(C-l)+(C-2)+(C-3) <=70 
% of the weight. 
[0007] 

[Embodiments of the Invention] Hereafter, this invention is explained concretely. Although the (A) 
component in this invention is a polycapramide resin obtained according to the poly condensation of the 
epsilon caprolactam usually called nylon 6 and the relative viscosity by 96%-H2S04 measurement of 
the molding material usually used well is 2.3 or more, the relative viscosity in the case of using it for this 
this invention has the desirable range of 1.7-2.2. The ranges especially of a desirable thing are 1.9-2.1. 
In addition, preferably, since toughness nature falls, since the mold-goods appearance which a fluidity 
falls and is made into the purpose will not be acquired if 2.2 is exceeded, it is not desirable at less than 
1.7. However, it is more realistic to regulate the melt flow index of inorganic strengthening polyamide 
resin rather than it regulates the relative viscosity of nylon 6. 

[0008] Polyamide resin other than the polycapramide resin of the (B) component in this invention is 
polymers obtained from an adipic acid, a terephthalic acid, an isophthalic acid, a trimethyl 
hexamethylenediamine, a hexamethylenediamine, a meta key silylene diamine, an epsilon caprolactam, 
etc. As an example, a hexamethylenediamine, an adipic-acid polymer and a hexamethylenediamine, and 
a terephthalic-acid polymer, A hexamethylenediamine, an isophthalic-acid polymer and a 
hexamethylenediamine, a terephthalic acid, and an isophthalic-acid polymer, A hexamethylenediamine, 
a terephthalic acid and an adipic-acid polymer, a hexamethylenediamine, a terephthalic acid, and an 
epsilon-caprolactam polymer, A meta key silylene diamine, an adipic-acid polymer and a trimethyl 
hexamethylenediamine, and a terephthalic-acid polymer, A trimethyl hexamethylenediamine, a 
terephthalic acid, and an epsilon-caprolactam polymer, A trimethyl hexamethylenediamine, a 
terephthalic acid, an isophthalic-acid polymer, A terephthalic acid and an isophthalic acid, a 
hexamethylenediamine, and the copolymer of an epsilon caprolactam, Polyamide resin, such as a 
copolymer of a meta key silylene diamine, a terephthalic acid and an isophthalic acid, and an epsilon 
caprolactam, is mentioned, and it sets to this invention. It is not limited especially although half- 
aromatic amorphous polyamide resin with either a diamine component or an aromatic dicarboxylic-acid 
component is desirable. Although especially the relative viscosity of these polyamide resin is not 
limited, desirable ranges are 1 .8-2.4. 

[0009] (A) The sum total addition of a component and the QB^comp^ 

and is 35 - 50 % of the weight preferably. Moreover, although especially limitation does not have the 
blending ratio of coal of the (A) component and the (B) component, the addition of the (B) component 
to the sum total addition of the (A) component and the (B) component has 8 - 18 desirable % of the 
weight. (B) If there are many additions of the (B) component on the contrary, if there are few additions 
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of a component, good mold-goods appearance will not be acquired, but crystal solidification of mold 
goods becomes bad, at the time of fabrication, poor mold release will arise or the rigidity between heat 
will fall. Moreover, as for the compounding ratio of the (A) component and the (B) component, in this 
invention, it is desirable to satisfy the following formula. 

0.25<(B) / (A) <=1[0010] They are an inorganic reinforcement with fibrous inorganic reinforcements, 
such as a glass fiber, a needlelike straw strike, a whisker, a carbon fiber, and a ceramic fiber, a silica, an 
alumina, talc, a kaolin, a quartz, glass, a mica, graphite, etc. as a (C) component in this invention, are an 
inorganic reinforcement, and powdered as an example, and ************. As a desirable inorganic 
reinforcement, a glass fiber (C-l), powdered glass (milled fiber) and/or a needlelike straw strike night 
(C-2), a mica, talc, a kaolin (C-3), etc. are mentioned. These inorganic reinforcements can also carry out 
combined use use of use or the two sorts or more independently. Moreover, these inorganic 
reinforcements may use that by which amino silanizing is generally carried out as coupling agent, when 
using it for the reinforcement of polyamide resin. 

[001 1] As the aforementioned (C-l) glass fiber, a mean particle diameter is about 4-20micro, cut length 
is about 3 -6mm, and a very general thing can be adopted. The glass fiber mean fiber length in mold 
goods becomes short at a processing process (an extrusion process and forming cycle), and is set to 
about 150-300micro. Generally as coupling agent in the case of using it for the reinforcement of 
polyamide resin, amino silanizing is carried out. As an amount of reinforcements of a glass fiber, it is 20 
- 40 % of the weight, and is 25 - 35 % of the weight preferably. If it is less than 20 % of the weight and 
intensity and rigidity will exceed 40 % of the weight on the contrary low, since good mold-goods 
appearance will be hard to be acquired, it is not desirable. 

[0012] The milled fiber of the above (C-2) shortens the length of the glass fiber of (C-l), and a mean 
particle diameter is about 4-20micro, cut length is about 35-80micro, and since it does not almost 
become short at a processing process (an extrusion process and forming cycle), the fiber length in mold 
goods is about 30-75micro. Moreover (C-2), a mean particle diameter is about 3-40micro, and the mean 
fiber length of a needlelike straw strike night is an about 20-80micro straw strike night. The addition of 
these (C-2) is 10 - 20 % of the weight preferably eight to 25% of the weight. Since good mold-goods 
appearance will be hard to be acquired if it is less than 8 % of the weight and intensity and rigidity will 
exceed 25 weights on the contrary low, it is not desirable. 

[0013] Talc, a mica, non-calcinated clay, etc. are mentioned and, as for the plate crystal of the above (C- 
3), the configuration shows a form like UROKO of a fish. An addition is 10 - 20 % of the weight 
preferably eight to 25% of the weight. Since good mold-goods appearance will be hard to be acquired if 
it is less than 8 % of the weight, and intensity and rigidity will be low and will exceed 25 % of the 
weight on the contrary, it is not desirable. Especially the mica excels intensity and the rigid field in in 
addition (C-3) also in the plate crystal. 

[0014] The loadings of the reinforcement of this invention (C) component are 45 - 70 % of the weight, 
and are 55 - 65 % of the weight preferably. If intensity and rigidity become low and less than 45% of the 
weight of a case comes above 70 % of the weight on the contrary, good mold-goods appearance will not 
be acquired and will fall also about intensity. When the inside of the (C) component of this invention (C- 
1) adds [8-25 % of the weight (C-3) ] 20 to 40% of the weight and (C-2) adds by 8 - 25% of the weight 
of within the limits, on-the-strength rigidity is excellent and, moreover, mold-goods surface appearance 
(mirror-plane surface gloss crimp side uniform-surface nature) is excellent. 

[0015] Furthermore, it is required for the temperature fall crystallization temperature (TC2) which the 
melt flow indices in 0.05% or less are 4.0g / 10 minutes or more, and the moisture regain of the 
inorganic strengthening polyamide resin of this invention measured with the differential scanning 
calorimeter (DSC) to be <=(TC2) 185 degree C. A melt flow index is JIS. It is the value measured by 
the 275 degree-Cx2160g load according to K-7210. Moreover, measurement of temperature fall 
crystallization temperature (TC2) was measured by making the temperature lower to 100 degrees C the 
speed for 10-degree-C/, after carrying out the temperature up to 300 degrees C in 20-degree-C 
programming rate for /under the nitrogen air current and holding for 5 minutes at the temperature using 
a differential scanning calorimeter (DSC). When melt flow indices are 4.0g / less than 10 minutes, good 
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mold-goods appearance is not acquired. If the with a relative viscosity of 2.3 or more crystalline 
polyamide resin usually used well is used in order for a melt flow index to obtain 4.0g / inorganic 
strengthening polyamide resin constituent for 10 minutes or more, the range of the aforementioned melt 
flow index is not reached (4.0g / less than 10 minutes), but prescription of adding the chain cutting agent 
of polyamide resin at the time of compound processing, using the crystalline polyamide resin of super- 
hypoviscosity (relative viscosity 1.7-2.2) may be adopted. As a chain cutting agent (it is also called an 
adhesiveness-reducing agent) of the aforementioned polyamide resin, although an aliphatic dicarboxylic 
acid, an aromatic dicarboxylic acid, etc. are effective and oxalic acid, a malonic acid, a succinic acid, an 
adipic acid, an azelaic acid, a sebacic acid, a phthalic acid, a terephthalic acid, etc. are specifically 
mentioned, it is not limited especially. Moreover, as for the addition, the melt flow index of this 
invention constituent becomes in 4.0g / 10 minutes or more before and behind 0.1-3 weight section to a 
total of 1 00 weights sections of the (A)+(B)+ (C) component of this invention. However, the effect of a 
chain cutting agent changes with compound processing conditions, and an effect is excellent, so that the 
polymer residence time at the time of a compound is so long that a working temperature is high with a 
natural thing. Usually, the polymer residence time at within the limits of 240-300 degrees C and the time 
of a compound has [ a compound working temperature ] less than 15-60 common seconds. 
Furthermore, when temperature fall crystallization temperature (TC2) does not satisfy <=(TC2) 185 
degree C, it originates in the crystallization speed of a constituent and good mold-goods appearance is 
not acquired. 

[0016] Moreover, to the inorganic strengthening polyamide resin constituent of this invention, a heat- 
resistant stabilizer, an antioxidant, an ultraviolet ray absorbent, a light stabilizer, a plasticizer, lubricant, 
a crystalline-nucleus agent, a release agent, an antistatic agent, a flame retarder, a pigment, a color, or 
other type polymer can be added if needed. 

[0017] As a method of obtaining the constituent of this invention, after blending in order of arbitrary 
combination at the above-mentioned rate of a compounding ratio, melting mixture of the (A) (B) (C) 
component mentioned above and others is carried out. The melting mixture method is possible also for 
one method of well-known to this contractor, and can use a single screw extruder, a biaxial extruder, a 
kneader, a Banbury mixer, a roll, etc. for him. It is desirable to use a biaxial extruder especially. 
Moreover, it is not limited although supplying from the side mouth of a biaxial extruder is desirable as 
for the glass fiber which is easy to damage at the time of extrusion, a needlelike straw strike, etc. 
[0018] 

[Example] Hereafter, although an example explains this invention still in detail, this invention is not 
restricted at all by these examples. Moreover, each property and physical-properties value which were 
shown in the following examples and the example of comparison were measured by the following test 
method. 

[0019] 1) Relative viscosity (sulfuric-acid solution method) : JIS According to K-6810, it measured in 
the 96%-H2S04 solution. 

2) Tensile strength : ASTM It measured according to D-638. 

3) Modulus of elasticity in tension : ASTM It measured according to D-638. 

4) Specular gloss : use the metal mold of 100x1 00x3 mmt of a mirror finish, create mold goods at the 
resin temperature of 280 degrees C, and 80 degrees C of die temperatures, and it is JIS. The glossiness 
of 60 incident angles was measured according to Z-8714. (Glossiness is so good that a numeric value is 
high) 

The judgment was performed by more than glossiness 92:0, glossiness 91-75:**, and less than 
[ glossiness 74 ]:x. 

5) Crimp side uniform- surface nature : the metal mold (although the plan is shown in d rawin g 1 , in 
drawi ng 1 , the slash section is a portion in which a resin is not inserted) of the tabular by which crimp 
processing was carried out was used, it fabricated at the resin temperature of 85 degrees C, and 80 
degrees C of die temperatures, and the front-face nature of a crimp side was judged after creating the 
mold goods of thickness 2.5mmt with the naked eye. 

criterion; — O mark: — the rear spring supporter of crimp imprint nature is good on the whole surface, 
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and there is no uneven brightness 

** mark: Crimp imprint nature differs partially and there is slight uneven brightness. 

x mark: Crimp imprint nature differs greatly partially and uneven brightness is ** remarkably. It cannot 

be used as **********. 

[0020] Nylon 66, hexamethylene terephthalate / hexamethylene isophthalate (6T / 61 resin), the 
trimethyl hexamethylenediamine, the terephthalic acid, and the epsilon-caprolactam polymer (TMD-T 
resin) were used as polyamide resin other than crystalline polyamide resin using the nylon 6 with which 
relative viscosity differs as examples 1-4, the example 1 of comparison - 4 crystallinity polyamide resin. 
Moreover, as an inorganic reinforcement, REV-8 made from Japanese Glass fiber (Bmicro of diameters 
of fiber, 70micro of mean fiber length, coupling-agent amino silane) was used for the commercial glass 
fiber (RESby Nippon Sheet Glass Co., Ltd. 03 T-TP64 T) as use and a milled fiber. Moreover, as a 
needlelike straw strike, M-325S made from REPUKO (18micro of mean particle diameters, average 
aspect ratio 20) were used for NYGLOS-8 (8micro of diameters of average fiber, 130micro of mean 
fiber length) of NYCO as a mica of use and a plate crystal. In addition, it added each the 0.4 sections of 
montanoic acid calcium as a release agent, the compound was carried out after mixture using the 35phi 
biaxial extruder by 270 degrees C of cylinder temperatures, and screw-speed 70rpm by the composition 
shown in Table 1, and the pellet was created. The obtained pellet evaluated the property variously after 
dryness until it became 0.05% or less of moisture regains in the hot air drying equipment. An evaluation 
result is shown in Table 1 . 
[0021] 
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[0022] 

[Effect of the Invention] The polyamide resin constituent of this invention can supply the resin 
constituent which is excellent in intensity and rigidity, and is excellent in mold-goods appearance 
(mirror-plane surface gloss and crimp side uniform-surface nature) by consisting of a constituent 
containing the polyamide resin and the inorganic reinforcements other than a polycapramide resin and a 
polycapramide resin, and limiting the temperature fall crystallization temperature (TC2) measured with 
the melt flow index and differential scanning calorimeter (DSC) of a constituent. The polyamide resin 
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constituent of this invention which has such an outstanding performance can be used suitable for 
engineering-plastics uses, such as an automotive application, and electrical machinery, an electronic- 
parts use. 



[Translation done.] 
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